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(67)  Disclosed are amultiplexing sending and receiv-
ing method and device for a discovery signal and a phys-
ical downlink shared channel. The method comprises:
over a data sending time period, a base station deter-
mining a sub-frame that sends a DRS within the data
sending time period; and performing multiplexing send-
ing on a PDSCH on the sub-frame that sends the DRS

within the data sending time period, or performing multi-

plexing sending on a PDSCH only on a sub-frame 0
and/or a sub-frame 5 that sends the DRS within the data
sending time period. The present application solves the
problem of how to perform multiplexing sending and re-
ceiving on an LAA DRS and the PDSCH within the data
sending time period and a PDSCH rate matching prob-
lem.
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over a data transmission burst, determine a subframe for
transmitting a DRS within the data transmission burst

f‘120

perform multiplex transmission on a PDSCH over the subframe
for transmitting the DRS within the data transmission burst, or
perform multiplex transmission on a PDSCH only over at least
one of a subframe 0 or a subframe 5 for transmitting the DRS
within the data transmission burst
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Description
TECHNICAL FIELD

[0001] The presentdisclosure relates to, but notlimited
to the field of wireless communications, and in particular
to a method for transmitting and receiving a Discovery
Reference Signal (DRS) and a Physical Downlink Shared
Channel (PDSCH), and corresponding devices.

BACKGROUND

[0002] A Long Term Evolution-Unlicensed (LTE-U) re-
fers to the follows. An LTE is deployed in an unlicensed
carrier to meet an increasing capacity requirement of a
wireless communication system and to improve the using
efficiency of an unlicensed spectrum. The LTE-U is a
possible important evolution direction of the LTE and a
future wireless communication. During design ofthe LTE-
U, itmay be required to consider how to fairly and friendly
contend with different systems such as Wireless Fidelity
(WiFi) and radar and the same system LTE-U for an un-
licensed carrier to transmit data, and it may also be re-
quired to avoid influence and retain LTE technical char-
acteristics as much as possible. According to the expres-
sion of a 3rd Generation Partnership Project (3GPP)
standard session, an LTE-U system may also be referred
to an LTE Licensed Assisted Access (LAA) system.
[0003] A communication system using an unlicensed
carrier needs to avoid using an unlicensed carrier cur-
rently used by an existing station in the unlicensed carrier,
and otherwise, inter-system interference will be caused.
So, in some countries (Europe and Japan), an unlicensed
carrier is forcibly required to support a Listen before Talk
(LBT) function. Before a certain unlicensed carrier is
used, it may be required to execute a Clear Channel As-
sessment (CCA) function, when it is discovered that a
device is currently using the unlicensed carrier or detect-
ed signal energy exceeds a CCA threshold, access is
delayed, and when it is discovered that a channel is va-
cant or detected signal energy is lower than the CCA
threshold, the unlicensed carrier is occupied.

[0004] To use an unlicensed carrier, it also may be
required to solve the problems of cell discovery, synchro-
nization, Radio Resource Management (RRM) measure-
ment and the like, and a DRS specified by a 3GPP Rel-
12 may be taken as a research reference. A current pat-
tern design on an LAA DRS is mainly based on a Rel-12
DRS and some characteristics of an unlicensed carrier,
e.g., factors such as time domain continuity, frequency
domain occupied bandwidth rule requirements and
measurement accuracy, which will not be elaborated
herein.

[0005] Any corresponding solution has not been pro-
posed at present for the problems about how to perform
multiplex transmission on an LAA DRS and a PDSCH
and how to receive the LAA DRS and the PDSCH during
multiplex transmission. If the problems are not well

10

15

20

25

30

35

40

45

50

55

solved, transmission and receiving of the LAA DRS will
be affected, and rate matching of the PDSCH will also
be affected, thereby making a mistake in data receiving.

SUMMARY

[0006] The following is a briefintroduction for a subject
described herein in detail. The brief introduction is not
intended to restrict the scope of protection of claims.
[0007] The embodiments of the disclosure provide the
technical solutions as follows.

[0008] A multiplex transmission method for a DRS and
a PDSCH should be applied to a base station. The meth-
od includes the following actions.

[0009] Over a data transmission burst, a subframe for
transmitting a DRS within the data transmission burst is
determined.

[0010] Multiplex transmission is performed on a PD-
SCH over the subframe for transmitting the DRS within
the data transmission burst, or multiplex transmission is
performed on at least one of a PDSCH only over a sub-
frame 0 or a subframe 5 for transmitting the DRS within
the data transmission burst.

[0011] According to an embodiment, a subframe sat-
isfying Condition 1, or Condition 2, or both of Condition
1 and Condition 2, or Condition 3 within the data trans-
mission burst is determined as the subframe for trans-
mitting the DRS:

Condition 1: the subframe is at least one of a sub-
frame 0 or a subframe 5;

Condition 2: the subframe is a DRS candidate sub-
frame; and

Condition 3: the subframe is a DRS candidate sub-
frame, and a DRS transmission policy indicates that
the subframe should transmit a DRS.

[0012] According to an embodiment, the DRS trans-
mission policy includes: transmitting, within the data
transmission burst, a DRS over a DRS candidate sub-
frame satisfying one or more of the following conditions:

the DRS candidate subframe is a subframe config-
ured by a system and fixed to transmit the DRS;

a duration between a previous subframe for trans-
mitting the DRS and the DRS candidate subframe
exceeds a set duration threshold;

the DRS candidate subframe is a first DRS candidate
subframe within the data transmission burst, and a
duration between the DRS candidate subframe and
an initial position of the data transmission burst ex-
ceeds a set duration threshold;

the DRS candidate subframe is an ith DRS candidate
subframe within the data transmission burst, i being
oneof1,2, ..., 1, being the number of DRS candidate
subframes within the data transmission burst; and
the DRS candidate subframe is DRS candidate sub-
frame in a first DRS candidate subframe cluster with-
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in the data transmission burst.

[0013] According to an embodiment, the action of per-
forming multiplex transmission on a PDSCH over the
subframe includes at least one of the following actions:

the PDSCH is mapped to a symbol other than a sym-
bol for transmitting the DRS in the subframe; or

the PDSCH is mapped to a Resource Element (RE)
other than an RE corresponding to a DRS pattern in
a symbol for transmitting the DRS in the subframe.

[0014] According to an embodiment, the method may
further include the following actions.

[0015] When a DRS is exclusively transmitted over a
subframe, a DRS pattern used by the subframe adopts
a first pattern or a pattern in a first group of patterns.
[0016] When multiplex transmission is performed on a
PDSCH over a subframe, a DRS pattern used by the
subframe adopts a second pattern or a pattern in a sec-
ond group of patterns.

[0017] The second pattern is identical to or different
from the first pattern, and the second group of patterns
is identical to or different from the first group of patterns.
[0018] According to an embodiment, the first pattern
or the pattern in the first group of patterns includes a DRS
and filled information.

[0019] When the second pattern is different from the
first pattern, the second patternincludes a DRS, but does
notinclude filled information, and when the second group
of patterns is different from the first group of patterns, the
pattern in the second group of patterns includes a DRS,
but does not include filled information.

[0020] The filled information is information, other than
a PDSCH and a DRS, filled for meeting at least one of
time domain continuity or occupied bandwidth require-
ments.

[0021] According to an embodiment, the method may
further include the following actions.

[0022] At least one of DRS configuration information
or DRS transmission information of the data transmission
burst is transmitted to a terminal by means of one or more
of downlink control signaling, a downlink control channel
and broadcast information.

[0023] According to an embodiment, the DRS config-
uration information includes one or more of the following
information:

information indicating whether a DRS pattern adopt-
ed for exclusively transmitting a DRS is identical to
a DRS pattern adopted for multiplex transmission of
the DRS and a PDSCH;

information about a DRS pattern;

information about a port for transmitting a DRS com-
position signal; and

information about signal composition of a DRS.

[0024] The DRS transmission information of the data
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transmission burst includes one or more of the following
information:

information about whether a DRS is transmitted with-
in the data transmission burst; and

position information about a subframe for transmit-
ting a DRS within the data transmission burst.

[0025] A method for receiving a PDSCH within a data
transmission burst should be applied to a terminal. The
method includes the following actions.

[0026] When data is received within a data transmis-
sion burst, a first subframe within the data transmission
burst is determined, the first subframe referring to a sub-
frame for transmitting a PDSCH which can be mapped
to only an RE other than an RE corresponding to a DRS
pattern of the first subframe.

[0027] The PDSCHisreceived over the first subframe.
[0028] According to an embodiment, the action of de-
termining a first subframe within the data transmission
burst includes the following actions.

[0029] A second subframe withinthe data transmission
burst is determined according to at least one of a first
appointment between the terminal and a base station or
first indication information transmitted by the base sta-
tion, the second subframe referring to a subframe indi-
cating that an RE corresponding to a DRS pattern has
been occupied by information other than a PDSCH or a
subframe not transmitting information; and

[0030] Whether to perform multiplex transmission on
a PDSCH over the second subframe is determined ac-
cording to at least one of a second appointment between
the terminal and a base station or second indication in-
formation transmitted by the base station, and when de-
termining to perform multiplex transmission on a PDSCH
over the second subframe, the second subframe is a first
subframe within the data transmission burst.

[0031] According to an embodiment, the first appoint-
ment includes:

when a subframe within the data transmission burst sat-
isfies Condition 1, or Condition 2, or both of Condition 1
and Condition 2, or Condition 3, the subframe is the sec-
ond subframe:

Condition 1: the subframe is at least one of a sub-
frame 0 or a subframe 5;

Condition 2: the subframe is a DRS candidate sub-
frame; and

Condition 3: the subframe is a DRS candidate sub-
frame, and a DRS transmission policy indicates that
the subframe should transmit a DRS.

[0032] According to an embodiment, the second ap-
pointment includes:

multiplex transmission is performed on a PDSCH
over the second subframe within the data transmis-
sion burst; or
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multiplex transmission is performed on a PDSCH on-
ly over at least one of a subframe 0 or a subframe 5
only when at least one of the subframe 0 or the sub-
frame 5 is the second subframe within the data trans-
mission burst.

[0033] According to an embodiment, the DRS pattern
of the first subframe is determined according to at least
one of a third appointment between the terminal and the
base station or third indication information transmitted by
the base station.

[0034] The third appointment includes:

when the first information is exclusively transmitted over
a subframe, a DRS pattern used by the subframe is a
first pattern or a pattern in a first group of patterns; and
when multiplex transmission is performed on the first in-
formation and a PDSCH over a subframe, a DRS pattern
used by the subframe is a second pattern or a pattern in
a second group of patterns.

[0035] The second pattern is identical to or different
from the first pattern, and the second group of patterns
is identical to or different from the first group of patterns.
[0036] According to an embodiment, the first pattern
or the pattern in the first group of patterns includes a DRS
and filled information.

[0037] When the second pattern is different from the
first pattern, the second patternincludes a DRS, but does
notinclude filled information, and when the second group
of patterns is different from the first group of patterns, the
pattern in the second group of patterns includes a DRS,
but does not include filled information.

[0038] The filled information is information, other than
a PDSCH and a DRS, filled for meeting at least one of
time domain continuity or occupied bandwidth require-
ments.

[0039] According to an embodiment, the method may
further include the following actions.

[0040] One or more of the following information are
acquired by means of one or more of downlink control
signaling, a downlink control channel and broadcast in-
formation:

first indication information, indicating the second
subframe within the data transmission burst;
second indication information, indicating whether to
perform multiplex transmission on a PDSCH over
the second subframe; and

third indication information, indicating a DRS pattern
used over the first subframe.

[0041] According to an embodiment, the second sub-
frame refers to a subframe for transmitting the DRS.
[0042] A base station includes a determination module
and a multiplexing module.

[0043] The determination module is configured to de-
termine, over a data transmission burst, a subframe for
transmitting a DRS within the data transmission burst.
[0044] The multiplexing module is configured to per-
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form multiplex transmission on a PDSCH over the sub-
frame for transmitting the DRS within the data transmis-
sion burst, or perform multiplex transmission on a PD-
SCH only over atleast one of a subframe 0 or a subframe
5 for transmitting the DRS within the data transmission
burst.

[0045] According to an embodiment, the determination
module determines a subframe satisfying Condition 1, or
Condition 2, or both of Condition 1 and Condition 2, or
Condition 3 within the data transmission burst as the sub-
frame for transmitting the DRS:

Condition 1: the subframe is at least one of a sub-
frame 0 or a subframe 5;

Condition 2: the subframe is a DRS candidate sub-
frame; and

Condition 3: the subframe is a DRS candidate sub-
frame, and a DRS transmission policy indicates that
the subframe should transmit a DRS.

[0046] According to an embodiment, the DRS trans-
mission policy includes: transmitting, within the data
transmission burst, a DRS over a DRS candidate sub-
frame satisfying one or more of the following conditions:

the DRS candidate subframe is a subframe config-
ured by a system and fixed to transmit the DRS;

a duration between a previous subframe for trans-
mitting the DRS and the DRS candidate subframe
exceeds a set duration threshold;

the DRS candidate subframe is a first DRS candidate
subframe within the data transmission burst, and a
duration between the DRS candidate subframe and
an initial position of the data transmission burst ex-
ceeds a set duration threshold;

the DRS candidate subframe s an ith DRS candidate
subframe within the data transmission burst, i being
oneof1,2, ..., 1, being the number of DRS candidate
subframes within the data transmission burst; and
the DRS candidate subframe is DRS candidate sub-
frame in a first DRS candidate subframe cluster with-
in the data transmission burst.

[0047] According to an embodiment, the action of per-
forming, by the multiplexing module, multiplex transmis-
sion on a PDSCH over the subframe includes at least
one of the following actions:

the PDSCH is mapped to a symbol other than a sym-
bol for transmitting the DRS in the subframe; or
the PDSCH is mapped to an RE other than an RE
corresponding to a DRS pattern in a symbol for trans-
mitting the DRS in the subframe.

[0048] According to an embodiment, the base station
may further include:

a pattern setting module, configured to: set, when a DRS
is exclusively transmitted over a subframe, a DRS pattern
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used by the subframe as a first pattern or a pattern in a
first group of patterns; and set, when multiplex transmis-
sion is performed on a PDSCH over a subframe, a DRS
pattern used by the subframe as a second pattern or a
patternina second group of patterns, wherein the second
pattern is identical to or different from the first pattern,
and the second group of patterns is identical to or different
from the first group of patterns.

[0049] According to an embodiment, the first pattern
or the pattern in the first group of patterns includes a DRS
and filled information.

[0050] When the second pattern is different from the
first pattern, the second patternincludes a DRS, but does
notinclude filled information, and when the second group
of patterns is different from the first group of patterns, the
pattern in the second group of patterns includes a DRS,
but does not include filled information.

[0051] The filled information is information, other than
a PDSCH and a DRS, filled for meeting at least one of
time domain continuity or occupied bandwidth require-
ments.

[0052] According to an embodiment, the base station
may further include:

an information transmission module, configured to trans-
mit at least one of DRS configuration information or DRS
transmission information of the data transmission burst
to a terminal by means of one or more of downlink control
signaling, a downlink control channel and broadcast in-
formation.

[0053] According to an embodiment, the DRS config-
uration information transmitted by the information trans-
mission module includes one or more of the following
information:

information indicating whether a DRS pattern adopt-
ed for exclusively transmitting a DRS is identical to
a DRS pattern adopted for multiplex transmission of
the DRS and a PDSCH;

information about a DRS pattern;

information about a port for transmitting a DRS com-
position signal; and

information about signal composition of a DRS.

[0054] The DRS transmission information, transmitted
by the information transmission module, of the data trans-
mission burst includes one or more of the following infor-
mation:

information about whether a DRS is transmitted with-
in the data transmission burst; and

position information about a subframe for transmit-
ting a DRS within the data transmission burst.

[0055] Aterminalincludes adetermination module and
a receiving module.

[0056] The determination module is configured to de-
termine, when data is received within a data transmission
burst, a first subframe within the data transmission burst,
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the first subframe referring to a subframe for transmitting
a PDSCH which can be mapped to only an RE other than
an RE corresponding to a DRS pattern of the first sub-
frame; and

[0057] The receiving module is configured to receive
the PDSCH over the first subframe.

[0058] According to an embodiment, the action of de-
termining, by the determination module, a first subframe
within the data transmission burst includes the following
actions.

[0059] A second subframe withinthe data transmission
burst is determined according to at least one of a first
appointment between the terminal and a base station or
first indication information transmitted by the base sta-
tion, the second subframe referring to a subframe indi-
cating that an RE corresponding to a DRS pattern has
been occupied by information other than a PDSCH or a
subframe not transmitting information.

[0060] Whether to perform multiplex transmission on
a PDSCH over the second subframe is determined ac-
cording to at least one of a second appointment between
the terminal and a base station or second indication in-
formation transmitted by the base station, and when de-
termining to perform multiplex transmission on a PDSCH
over the second subframe, the second subframe is a first
subframe within the data transmission burst.

[0061] According to an embodiment, the first appoint-
ment includes:

when a subframe within the data transmission burst sat-
isfies Condition 1, or Condition 2, or both of Condition 1
and Condition 2, or Condition 3, the subframe is the sec-
ond subframe:

Condition 1: the subframe is at least one of a sub-
frame 0 or a subframe 5;

Condition 2: the subframe is a DRS candidate sub-
frame; and

Condition 3: the subframe is a DRS candidate sub-
frame, and a DRS transmission policy indicates that
the subframe should transmit a DRS.

[0062] According to an embodiment, the second ap-
pointment includes:

multiplex transmission is performed on a PDSCH
over the second subframe within the data transmis-
sion burst; or

multiplex transmission is performed on a PDSCH on-
ly over at least one of a subframe 0 or a subframe 5
only when at least one of the subframe 0 or the sub-
frame 5 are/is the second subframe within the data
transmission burst.

[0063] According to an embodiment, the terminal may
further include a DRS pattern determination module.

[0064] The DRS pattern determination module is con-
figured to determine a DRS pattern of the first subframe
according to at least one of a third appointment between
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the terminal and the base station or third indication infor-
mation transmitted by the base station.
[0065] The third appointment includes:

when the first information is exclusively transmitted
over a subframe, a DRS pattern used by the sub-
frame is a first pattern or a pattern in a first group of
patterns; and

when multiplex transmission is performed on the first
information and a PDSCH over a subframe, a DRS
pattern used by the subframe is a second pattern or
a pattern in a second group of patterns.

[0066] The second pattern is identical to or different
from the first pattern, and the second group of patterns
is identical to or different from the first group of patterns.
[0067] According to an embodiment, the first pattern
or the pattern in the first group of patterns includes a DRS
and filled information.

[0068] When the second pattern is different from the
first pattern, the second patternincludes a DRS, but does
notinclude filled information, and when the second group
of patterns is different from the first group of patterns, the
pattern in the second group of patterns includes a DRS,
but does not include filled information.

[0069] The filled information is information, other than
a PDSCH and a DRS, filled for meeting at least one of
time domain continuity or occupied bandwidth require-
ments.

[0070] According to an embodiment, the terminal may
further include an information receiving module.

[0071] The information receiving module is configured
to acquire one or more pieces of the following information
by means of one or more of downlink control signaling,
a downlink control channel and broadcast information:

first indication information, indicating the second
subframe within the data transmission burst;
second indication information, indicating whether to
perform multiplex transmission on a PDSCH over
the second subframe; and

third indication information, indicating a DRS pattern
used over the first subframe.

[0072] According to an embodiment, the second sub-
frame refers to a subframe for transmitting the DRS.
[0073] The above-mentioned multiplex transmission
and receiving method for an LAA DRS and a PDSCH
and corresponding devices solve a problem about how
to perform multiplex transmission and receiving on an
LAA DRS and a PDSCH within a data transmission burst
and a problem about PDSCH rate matching.

[0074] Afterthe drawings and the detailed descriptions
are read and understood, other aspects may be under-
stood.
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BRIEF DESCRIPTION OF DRAWINGS
[0075]

FIG. 1 is a flowchart of a method according to Em-
bodiment 1 of the disclosure.

FIG. 2 is a composition structure diagram of a base
station according to Embodiment 1 of the disclosure.
FIG. 3 is a flowchart of a method according to Em-
bodiment 2 of the disclosure.

FIG. 4 is a composition structure diagram of a termi-
nal according to Embodiment 2 of the disclosure.
FIG. 5 is a schematic diagram of a DRS pattern of a
Rel12.

DETAILED DESCRIPTION

[0076] The embodiments of the disclosure will be illus-
trated below in conjunction with the drawings in detail. It
should be noted that the embodiments of the disclosure
and the features of the embodiments may be randomly
combined

Embodiment 1

[0077] The present embodiment provides a multiplex
transmission method for a DRS and a PDSCH, applied
to a base station such as abase station of an LAA system.
As shown in FIG. 1, the method includes the steps as
follows.

[0078] AtS110, over a data transmission burst, a sub-
frame for transmitting a DRS within the data transmission
burst is determined.

[0079] Unless otherwise specified herein, the DRS is
an LAA DRS.
[0080] In the present embodiment, a subframe satis-

fying Condition 1, or Condition 2, or both of Condition 1
and Condition 2, or Condition 3 within the data transmis-
sion burst is determined as the subframe for transmitting
the DRS:

Condition 1: the subframe is at least one of a sub-
frame 0 or a subframe 5;

Condition 2: the subframe is a DRS candidate sub-
frame; and

Condition 3: the subframe is a DRS candidate sub-
frame, and a DRS transmission policy indicates that
the subframe should transmit a DRS.

[0081] A candidate DRS transmission time period is
generally referred to as a DRS candidate time point,
wherein the DRS candidate time point may be greater
than, smaller than or equal to a subframe. Herein, when
the DRS candidate time point is equal to a subframe, a
DRS candidate subframe is the DRS candidate time
point; when the DRS candidate time point is smaller than
a subframe, a DRS candidate subframe is a subframe
containing the DRS candidate time point; and when the
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DRS candidate time point is greater than a subframe,
each subframe contained in the DRS candidate time
point is a DRS candidate subframe.

[0082] Herein, the DRS transmission policy includes:
transmitting, within the data transmission burst, a DRS
over a DRS candidate subframe satisfying one or more
of the following conditions:

the DRS candidate subframe is a subframe config-
ured by a system and fixed to transmit the DRS;

a duration between a previous subframe for trans-
mitting the DRS and the DRS candidate subframe
exceeds a set duration threshold;

the DRS candidate subframe is afirst DRS candidate
subframe within the data transmission burst, and a
duration between the DRS candidate subframe and
an initial position of the data transmission burst ex-
ceeds a set duration threshold;

the DRS candidate subframe is an it DRS candidate
subframe within the data transmission burst, i being
oneof1,2, ..., 1,1beingthe number of DRS candidate
subframes within the data transmission burst; and
the DRS candidate subframe is DRS candidate sub-
frame in a first DRS candidate subframe cluster with-
in the data transmission burst.

[0083] At S120, multiplex transmission is performed
on a PDSCH over the subframe for transmitting the DRS
within the data transmission burst, or multiplex transmis-
sion is performed on a PDSCH only over at least one of
a subframe 0 or a subframe 5 for transmitting the DRS
within the data transmission burst.

[0084] A subframe not transmitting the DRS normally
transmits a PDSCH. The PDSCH in "PDSCH transmis-
sion", "PDSCH receiving" or similar expression herein is
downlink data transmitted to a terminal over the PDSCH
by the base station, and is called "PDSCH" for short here-
in according to the habit of the art.

[0085] The step that multiplex transmission is per-
formed on a PDSCH over the subframe includes at least
one of the following actions:

the PDSCH is mapped to a symbol other than a sym-
bol for transmitting the DRS in the subframe; or
the PDSCH is mapped to an RE other than an RE
corresponding to a DRS pattern in a symbol for trans-
mitting the DRS in the subframe.

[0086] Forexample, if a DRS time pointof a DRS uses
all symbols in a subframe, when multiplex transmission
is performed on a PDSCH, the PDSCH may be mapped
to an RE other than REs corresponding to DRS patterns
in all symbols of the subframe. If a DRS time point of a
DRS only occupies some symbols in a subframe such
as symbols in a time slot, when multiplex transmission
is performed ona PDSCH over the subframe, the PDSCH
may be mapped to a symbol not transmitting the DRS in
the subframe, and an RE other than an RE corresponding
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to a DRS pattern in a symbol for transmitting the DRS. It
should be understood that multiplex transmission is per-
formed on a PDSCH over the subframe herein on the
premise of scheduling the PDSCH over the subframe.
[0087] In the present embodiment,

when the base station exclusively transmits a DRS over
a subframe (no multiplex transmission on a PDSCH), a
DRS pattern used by the subframe adopts a first pattern
or a pattern in a first group of patterns;

when the base station performs multiplex transmission
on a PDSCH over a subframe, a DRS pattern used by
the subframe adopts a second pattern or a pattern in a
second group of patterns; and

the second pattern is identical to or different from the first
pattern, and the second group of patterns is identical to
or different from the first group of patterns.

[0088] Herein,

when the second pattern is different from the first pattern,
the second pattern includes a DRS, but does not include
filled information, and when the second group of patterns
is different from the first group of patterns, the pattern in
the second group of patterns includes a DRS, but does
not include filled information.

[0089] The filled information is information, other than
a PDSCH and a DRS, filled for meeting at least one of
time domain continuity or occupied bandwidth require-
ments.

[0090] In the present embodiment,

the base station may transmit at least one of DRS con-
figuration information or DRS transmission information
of the data transmission burst to the terminal by means
of one or more of downlink control signaling (such as
Downlink Control Information (DCI) signaling), a down-
link control channel and broadcast information.

[0091] Herein,

the DRS configuration information includes one or more
of the following information:

information indicating whether a DRS pattern adopt-
ed for exclusively transmitting a DRS is identical to
a DRS pattern adopted for multiple transmission of
the DRS and a PDSCH;

information about a DRS pattern;

information about a port for transmitting a DRS com-
position signal; and

information about signal composition of a DRS.

[0092] The DRS transmission information of the data
transmission burst includes one or more of the following
information:

information about whethera DRS is transmitted with-
in the data transmission burst; and

position information about a subframe for transmit-
ting a DRS within the data transmission burst.

[0093] As shown in FIG. 2, the present embodiment
further provides a base station, including:
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adetermination module 10, configured to determine,
over a data transmission burst, a subframe for trans-
mitting a DRS within the data transmission burst; and
amultiplexing module 20, configured to perform mul-
tiplex transmission on a PDSCH over the subframe
for transmitting the DRS within the data transmission
burst, or perform multiplex transmissionona PDSCH
only over at least one of a subframe 0 or a subframe
5 for transmitting the DRS within the data transmis-
sion burst.

[0094] Herein,

the determination module determines a subframe satis-
fying Condition 1, or Condition 2, or both of Condition 1
and Condition 2, or Condition 3 within the data transmis-
sion burst as the subframe for transmitting the DRS:

Condition 1: the subframe is at least one of a sub-
frame O or a subframe 5;

Condition 2: the subframe is a DRS candidate sub-
frame; and

Condition 3: the subframe is a DRS candidate sub-
frame, and a DRS transmission policy indicates that
the subframe should transmit a DRS.

[0095] Herein, the DRS transmission policy includes:
transmitting, within the data transmission burst, a DRS
over a DRS candidate subframe satisfying one or more
of the following conditions:

the DRS candidate subframe is a subframe config-
ured by a system and fixed to transmit the DRS;

a duration between a previous subframe for trans-
mitting the DRS and the DRS candidate subframe
exceeds a set duration threshold;

the DRS candidate subframe is afirst DRS candidate
subframe within the data transmission burst, and a
duration between the DRS candidate subframe and
an initial position of the data transmission burst ex-
ceeds a set duration threshold;

the DRS candidate subframe is an it DRS candidate
subframe within the data transmission burst, i being
oneof1,2, ..., 1,1beingthe number of DRS candidate
subframes within the data transmission burst; and
the DRS candidate subframe is DRS candidate sub-
frame in a first DRS candidate subframe cluster with-
in the data transmission burst.

[0096] Herein,

the operation that the multiplexing module performs mul-
tiplex transmission on a PDSCH over the subframe in-
cludes at least one of the following actions:

the PDSCH is mapped to a symbol other than a sym-
bol for transmitting the DRS in the subframe; or
the PDSCH is mapped to an RE other than an RE
corresponding to a DRS pattern in a symbol for trans-
mitting the DRS in the subframe.
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[0097] Herein, the base station further includes:

a pattern setting module, configured to: set, when a DRS
is exclusively transmitted over a subframe, a DRS pattern
used by the subframe as a first pattern or a pattern in a
first group of patterns; and set, when multiplex transmis-
sion is performed on a PDSCH over a subframe, a DRS
pattern used by the subframe as a second pattern or a
pattern in asecond group of patterns, wherein the second
pattern is identical to or different from the first pattern,
and the second group of patternsis identical to or different
from the first group of patterns.

[0098] Herein,

the first pattern or the pattern in the first group of patterns
includes a DRS and filled information.

[0099] When the second pattern is different from the
first pattern, the second pattern includes a DRS, but does
notinclude filled information, and when the second group
of patterns is different from the first group of patterns, the
pattern in the second group of patterns includes a DRS,
but does not include filled information.

[0100] Herein, the filled information is information, oth-
er than a PDSCH and a DRS, filled for meeting at least
one of time domain continuity or occupied bandwidth re-
quirements.

[0101] Herein,

the base station further includes:

an information transmission module, configured to trans-
mit at least one of DRS configuration information or DRS
transmission information of the data transmission burst
to a terminal by means of one or more of downlink control
signaling, a downlink control channel and broadcast in-
formation.

[0102] Herein, the DRS configuration information
transmitted by the information transmission module in-
cludes one or more of the following information:

information indicating whether a DRS pattern adopt-
ed for exclusively transmitting a DRS is identical to
a DRS pattern adopted for multiple transmission of
the DRS and a PDSCH;

information about a DRS pattern;

information about a port for transmitting a DRS com-
position signal; and

information about signal composition of a DRS.

[0103] Herein, the DRS transmission information,
transmitted by the information transmission module, of
the data transmission burst includes one or more of the
following information:

information about whether a DRS is transmitted with-
in the data transmission burst; and

position information about a subframe for transmit-
ting a DRS within the data transmission burst.

Embodiment 2

[0104] The presentembodiment provides a method for
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receiving a PDSCH within a data transmission burst, ap-
plied to a terminal. As shown in FIG. 3, the method in-
cludes the steps as follows.

[0105] At S210, when data is received within a data
transmission burst, a first subframe within the data trans-
mission burst is determined, the first subframe referring
to a subframe for transmitting a PDSCH which can be
mapped to only an RE other than an RE corresponding
to a DRS pattern of the first subframe.

[0106] A PDSCH can be mapped to only an RE other
than an RE corresponding to a DRS pattern of the first
subframe, that is, a PDSCH over the first subframe can-
not be mapped to an RE corresponding to a DRS pattern
of the first subframe.

[0107] In the present embodiment, the operation that
a first subframe within the data transmission burst is de-
termined includes:

a second subframe within the data transmission burst is
determined according to at least one of a first appoint-
ment between the terminal and a base station or first
indication information transmitted by the base station,
the second subframe referring to a subframe indicating
that an RE corresponding to a DRS pattern has been
occupied by information other than a PDSCH or a sub-
frame not transmitting information; and

[0108] Whether to perform multiplex transmission on
a PDSCH over the second subframe is determined ac-
cording to at least one of a second appointment between
the terminal and a base station or second indication in-
formation transmitted by the base station, and when de-
termining to perform multiplex transmission ona PDSCH
over the second subframe, the second subframe is a first
subframe within the data transmission burst.

[0109] The second subframe may be a subframe for
transmitting the DRS. However, it should be noted that
the base station may transmit other information except
the DRS over an RE corresponding to the DRS in the
DRS pattern, and the disclosure does not limit this. The
terminal determines that the PDSCH cannot be mapped
to the RE corresponding to the DRS in the DRS pattern,
so that wrong receiving of the PDSCH can be avoided.
[0110] Herein, the first appointment includes: if a sub-
frame within the data transmission burst satisfies Condi-
tion 1, or Condition 2, or both of Condition 1 and Condition
2, or Condition 3, the subframe is the second subframe:

Condition 1: the subframe is at least one of a sub-
frame O or a subframe 5;

Condition 2: the subframe is a DRS candidate sub-
frame; and

Condition 3: the subframe is a DRS candidate sub-
frame, and a DRS transmission policy indicates that
the subframe should transmit a DRS.

[0111] The second appointment includes: multiplex
transmission is performed on a PDSCH over the second
subframe within the data transmission burst; or

multiplex transmission is performed on a PDSCH only
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over at least one of a subframe 0 or a subframe 5 only
when at least one of the subframe 0 or the subframe 5
aref/is the second subframe within the data transmission
burst.

[0112] Inthe present embodiment, the DRS pattern of
the first subframe is determined according to at least one
of athird appointment between the terminal and the base
station or third indication information transmitted by the
base station.

[0113] Herein, the third appointment includes:

when the first information is exclusively transmitted
over a subframe, a DRS pattern used by the sub-
frame is a first pattern or a pattern in a first group of
patterns; and

when multiplex transmission is performed on the first
information and a PDSCH over a subframe, a DRS
pattern used by the subframe is a second pattern or
a pattern in a second group of patterns.

[0114] The second pattern is identical to or different
from the first pattern, and the second group of patterns
is identical to or different from the first group of patterns.
[0115] In an example,

the first pattern or the pattern in the first group of patterns
includes a DRS and filled information.

[0116] When the second pattern is different from the
first pattern, the second pattern includes a DRS, but does
notinclude filled information, and when the second group
of patterns is different from the first group of patterns, the
pattern in the second group of patterns includes a DRS,
but does not include filled information.

[0117] Herein, the filled information is information, oth-
er than a PDSCH and a DRS, filled for meeting at least
one of time domain continuity or occupied bandwidth re-
quirements.

[0118] It should be noted that the DRS in the DRS pat-
tern does not include filled information, but all pieces of
information in the DRS pattern may be referred to as the
DRS.

[0119] At S220, the PDSCH is received over the first
subframe.

[0120] When itis known that the PDSCH over the first
subframe cannot be mapped to the RE corresponding to
the DRS pattern of the first subframe, and when rate
matching is performed on the PDSCH received over the
first subframe, data on the RE corresponding to the DRS
pattern over the first subframe is wiped, other processing
modes for ensuring correct receiving of the PDSCH are
adopted.

[0121] The method in the present embodiment may
further include the step as follows.

[0122] The terminal acquires one or more of the fol-
lowing information by means of one or more of downlink
control signaling, a downlink control channel and broad-
cast information:

first indication information, indicating the second
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subframe within the data transmission burst;
second indication information, indicating whether to
perform multiplex transmission on a PDSCH over
the second subframe; and

third indication information, indicating a DRS pattern
used over the first subframe.

[0123] As shown in FIG. 4, the present embodiment
also provides a terminal, including:

adetermination module 50, configured to determine,
when data is received within a data transmission
burst, a first subframe within the data transmission
burst, the first subframe referring to a subframe for
transmitting a PDSCH which can be mapped to only
an RE other than an RE corresponding to a DRS
pattern of the first subframe; and

areceiving module 60, configured to receive the PD-
SCH over the first subframe.

[0124] Herein,

the operation that the determination module determines
a first subframe within the data transmission burst in-
cludes:

a second subframe within the data transmission burst is
determined according to at least one of a first appoint-
ment between the terminal and a base station or first
indication information transmitted by the base station,
the second subframe referring to a subframe indicating
that an RE corresponding to a DRS pattern has been
occupied by information other than a PDSCH or a sub-
frame not transmitting information; and

[0125] Whether to perform multiplex transmission on
a PDSCH over the second subframe is determined ac-
cording to at least one of a second appointment between
the terminal and a base station or second indication in-
formation transmitted by the base station, and when de-
termining to perform multiplex transmission ona PDSCH
over the second subframe, the second subframe is a first
subframe within the data transmission burst.

[0126] Herein, the first appointment includes: if a sub-
frame within the data transmission burst satisfies Condi-
tion 1, or Condition 2, or both of Condition 1 and Condition
2, or Condition 3, the subframe is the second subframe:

Condition 1: the subframe is at least one of a sub-
frame O or a subframe 5;

Condition 2: the subframe is a DRS candidate sub-
frame; and

Condition 3: the subframe is a DRS candidate sub-
frame, and a DRS transmission policy indicates that
the subframe should transmit a DRS.

[0127] Herein, the second appointment includes: mul-
tiplex transmission is performed on a PDSCH over the
second subframe within the data transmission burst; or
multiplex transmission is performed on a PDSCH only
over at least one of a subframe 0 or a subframe 5 only
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when at least one of the subframe 0 or the subframe 5
aref/is the second subframe within the data transmission
burst.

[0128] Herein, theterminalfurtherincludes: a DRS pat-
tern determination module, configured to determine a
DRS pattern of the first subframe according to at least
one of a third appointment between the terminal and the
base station or third indication information transmitted by
the base station.

[0129] Herein, the third appointment includes:

when the first information is exclusively transmitted
over a subframe, a DRS pattern used by the sub-
frame is a first pattern or a pattern in a first group of
patterns; and

when multiplex transmission is performed on the first
information and a PDSCH over a subframe, a DRS
pattern used by the subframe is a second pattern or
a pattern in a second group of patterns.

[0130] Herein, the second pattern is identical to or dif-
ferent from the first pattern, and the second group of pat-
terns is identical to or different from the first group of
patterns.

[0131] Herein,

the first pattern or the pattern in the first group of patterns
includes a DRS and filled information.

[0132] When the second pattern is different from the
first pattern, the second pattern includes a DRS, but does
notinclude filled information, and when the second group
of patterns is different from the first group of patterns, the
pattern in the second group of patterns includes a DRS,
but does not include filled information.

[0133] Herein, thefilled information is information, oth-
er than a PDSCH and a DRS, filled for meeting at least
one of time domain continuity or occupied bandwidth re-
quirements.

[0134] Herein, the terminal further includes:

an information receiving module, configured to acquire
one or more pieces of the following information by means
of one or more of downlink control signaling, a downlink
control channel and broadcast information:

first indication information, indicating the second
subframe within the data transmission burst;
second indication information, indicating whether to
perform multiplex transmission on a PDSCH over
the second subframe; and

third indication information, indicating a DRS pattern
used over the first subframe.

[0135] Herein, the second subframe refers to a sub-
frame for transmitting the DRS.

Embodiment 3

[0136] The presentembodimentrelates to methods for
determining a DRS time point (or referred to as a time
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position) allowing transmission of an LAA DRS based on
an LBT in an LAA system. There are mainly two methods
as follows.

Method A1: similar to a Rel-12 DRS, that is, an LAA
DRS is allowed to be transmitted only at a fixed DRS
time point within a configured DRS Measurement
Timing Configuration (DMTC) based on an LBT. In
an example, an LAA DRS DMTC period is 40ms,
and a subframe 0, a subframe 40, a subframe 80
and the like are fixed DRS time points within each
DMTC. Here, itis assumed that each DRS time point
is a subframe, and a specific position and size of the
DRS time point depend on design of a DRS time
frequency pattern, design of a transmission mode
and the like, which are only exemplary here. Each
DRS occasion length is 1ms.

If the LBT is executed unsuccessfully prior to or at
the beginning of the fixed DRS time point within the
configured DMTC, that is, the LAA DRS is transmit-
ted unsuccessfully, it is necessary to wait for an op-
portunity of transmitting a DRS at the fixed DRS time
point within a next DMTC. The method has a small
opportunity of transmitting the LAA DRS, and there
is only one opportunity of DRS transmission within
each DMTC. In a heavy-load scenario, there is no
opportunity of transmission possibly, so as to affect
functions such as cell recognition, synchronization
and RRM measurement between an LAA base sta-
tion and a UE.

Method A2: an LAA DRS is allowed to be transmitted
over at least one DRS time point of multiple different
DRS time points within a configured DMTC based
onan LBT.

The method A2 may increase an opportunity of trans-
mitting the LAA DRS, so as to reduce influence on
functions such as cell recognition, synchronization
and RRM measurement. The method A2 may also
be divided into the following several methods.
Method A2-1: multiple different DRS time points are
distributed within a certain time period or time win-
dow in the configured DMTC such as within an initial
period of time of DMTC. For example, a DMTC period
is 40ms, and each DRS occasion length is 1ms. A
subframe 0, a subframe 1, a subframe 2, a subframe
3 and a subframe 4 may be taken as different DRS
time points within this DMTC. A subframe 40, a sub-
frame 41, a subframe 42, a subframe 43 and a sub-
frame 44 are different DRS time points within a next
DMTC.

Method A2-2: multiple different DRS time points are
uniformly or periodically distributed in the whole
DMTC. For example, a DMTC period is 40ms, and
each DRS occasion length is 1ms. A subframe 0, a
subframe 10, a subframe 20 and a subframe 30 are
different DRS time points within this DMTC. A sub-
frame 40, a subframe 50, a subframe 60 and a sub-
frame 70 are DRS time points within a next DMTC.
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Method A2-3: multiple different DRS time points are
distributed in a configured DMTC or between DMTCs
in a clustering manner. Each cluster is equivalent to
a time window, each cluster contains multiple DRS
time points, that is, each cluster has several oppor-
tunity points for transmitting the DRS, and each
DMTC may contain several clusters or time windows.
Preferably, clusters or time windows in the DMTC
may be periodically distributed.

[0137] For example, itis assumed that a DMTC period
is40ms and each DRS occasionlengthis 1ms. Moreover,
itis assumed that each DMTC clock contains two clusters
and each cluster contains 5 DRS time points. For exam-
ple, a subframe 0, a subframe 1, a subframe 2, a sub-
frame 3 and a subframe 4 are different DRS time points
in a first cluster within the DMTC. A subframe 20, a sub-
frame 21, a subframe 22, a subframe 23 and a subframe
24 are different DRS time points within a next DMTC are
different DRS time points in a second cluster within the
DMTC. That is, there may be two opportunity clusters or
time windows for transmitting a DRS within the DMTC,
each opportunity cluster contains 5 subframes, and 5
possible opportunities of transmitting the DRS may be
provided. The method A2-3 is relatively effective on DRS
transmission via multiple base stations or multiple oper-
ators, an operator may contend for an opportunity cluster
provided forseveral subordinate base stations to transmit
a DRS, and another operator may contend for another
opportunity cluster.

[0138] Withineach DMTC, orin atime window (or clus-
ter) within each DMTC, when the LBT is executed prior
to or at the beginning of different DRS time points, it may
be unnecessary to execute a complete LBT flow (includ-
ing CCA and ECCA), a shortened LBT flow may be ex-
ecuted, or, a flow is continuously executed after the LBT
flow of a previous DRS time point. For example, in the
example of the method A2-1, the base station executes
the LBT prior to or at the beginning of a subframe 0 (in-
cluding CCA and ECCA), and prepares for DRS trans-
mission. Herein, when an LBT ECCA random window
length is N and N is counted down to N1, a time length
allowing execution of the LBT in correspondence to the
DRS time point has been completely intercepted, that is,
an LBT corresponding to the subframe 0 is executed un-
successfully, and the DRS is transmitted unsuccessfully
over the subframe 0. The base station executes the LBT
prior to or at the beginning of a next DRS time pointname-
ly a subframe 1. In this case, itis unnecessary to execute
a complete CCA/ECCA flow, count-down from N1 may
be continuously performed, that is, a flow is continuously
executed after the LBT flow of the subframe 0.

[0139] In addition, there are also several methods for
transmitting the LAA DRS. One method is: transmitting
the LAA DRS via Short Control Signaling (SCS), where
it is unnecessary to execute the LBT prior to DRS trans-
mission. Another method is: transmitting the DRS in a
non-periodic manner. This DRS time point at which the
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LAA DRS is transmitted in a non-DMTC rule may be re-
ferred to as a DRS time point other than a DMTC.

Embodiment 4

[0140] The present embodiment relates to an LBT
method associated with a DRS time point.

[0141] There are several modes of determining wheth-
er to execute an LBT within a DMTC or prior to or at the
beginning of each DRS time point other than the DMTC,
or determining whether each DRS time point attempts to
transmit an LAA DRS.

Mode B1: an LBT is executed within and/or beyond
a configured DMTC prior to or at the beginning of
each DRS time point to attempt to transmit a DRS,
and once the LBT is successful, the DRS will be
transmitted.

This method is large in resource overhead, DRS LBT
and transmission will cause reduction of a probability
of securing an unlicensed carrier by data transmis-
sion, particularly in scenarios of heavy load and
dense DRS time point distribution. However, DRS
transmission and cell synchronization and measure-
ment performances can be better guaranteed.
Mode B2: a fixed DRS time point exists within and/or
beyond a configured DMTC, and an LBT must be
executed prior to or at the beginning of the fixed DRS
time point. Or, the base station will attempt to trans-
mit a DRS at the fixed DRS time point. Whether to
execute the LBT or transmit the DRS prior to or at
the beginning of other DRS time points within and/or
beyond the DMTC depends on whether the DRS is
transmitted successfully at a DRS time point prior to
the DRS time point. The fixed DRS time point may
periodically exist.

That is to say, an LBT will be executed prior to or at
the beginning of a fixed DRS time point within and/or
beyond a configured DMTC, and if the LBT is exe-
cuted successfully, a DRS is transmitted. Then, it is
unnecessary to transmit the DRS at a subsequent
DRS time point within the DMTC (or it is at least
unnecessary to execute the LBT for DRS transmis-
sion), the LBT is directly executed prior to or at the
beginning of a fixed DRS time point within a next
DMTC to attempt to transmit the DRS, if the LBT is
executed unsuccessfully, the LBT is executed prior
to or at the beginning of a DRS time point after the
fixed DRS time point, and once the DRS is transmit-
ted successfully, a fixed DRS time point within a next
DMTC is waited.

Mode B3: if a DRS is transmitted at a certain DRS
time point successfully, a next DRS time point re-
quired to execute an LBT to transmit a DRS is a first
DRS time point after addition of a period of time to
the DRS time point. The period of time may be a
DMTC period such as 40ms or other defined time
lengths such as 20ms. A DRS time point between
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the present DRS time point and a next DRS time
pointrequired to execute the LBT totransmitthe DRS
is not required to attempt to transmit the DRS.

The mode B3 may avoid waste of an unlicensed car-
rier resource caused by DRS transmission at two
too-close DRS time points.

Mode B4: ifa data transmission burst contains a DRS
time point (also referred to as a DRS candidate time
point), whether to transmit a DRS at the DRS can-
didate time point depends on a method for multiplex-
ingan LAADRS anda PDSCH. It may be determined
whether to transmit a DRS over at least one of a
subframe 0 or a subframe 5 (at least one of the sub-
frame 0 or the subframe 5 may be or may not be a
DRS candidate transmission subframe or candidate
time point) contained within the data transmission
burst according to the method for multiplexing an
LAA DRS and a PDSCH.

[0142] The base station needs to execute the LBT in
ordertotransmitdata, ifthe LBT is executed successfully,
time of about 1ms to 10ms will be obtained to transmit
data, and this time may be referred to as a data trans-
mission burst. That is to say, the LBT executed for data
transmission within the data transmission burst has been
successful. The DRS is transmitted at a DRS time point
within the data transmission burst and a DRS time point
within a non-data transmission burst, and there may be
different processing policies.

[0143] Application of the modes B1 to B4 will be elab-
orated below with the method A2-2.

[0144] The method B1requirestoexecuteanLBT prior
to or at the beginning of each DRS time point (regardless
of a fixed DRS time point or other candidate DRS time
points) within and/or beyond a DMTC to attempt to trans-
mit a DRS. For example, the LBT is required to be exe-
cuted prior to or at the beginning of a subframe 0 (fixed
DRS time point), a subframe 10, a subframe 20 and a
subframe 30 within a first DMTC in the above example
to transmit the DRS. The DRS will be transmitted if the
LBT is successful.

[0145] The method B2requirestoexecute anLBT prior
to or at the beginning of a fixed DRS time point such as
a subframe 0, a subframe 40 and a subframe 80 in the
above example. The DRS will be transmitted if the LBT
is successful. The DRS will not be transmitted if the LBT
is unsuccessful.

[0146] Whether the LBT is executed prior to or at the
beginning of other DRS candidate time points within the
DMTC depends on whether the LBT is successful prior
to or at the beginning of a DRS time point prior to the
candidate time point.

[0147] If the LBT is executed successfully prior to or
at the beginning of a subframe 0, the DRS is transmitted
over the subframe 0. It is unnecessary to execute the
LBT prior to or atthe beginning of a subsequent candidate
time point within the DMTC, that is, it does not attempt
to transmit the DRS. The LBT is directly executed prior
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to or at the beginning of a fixed DRS time point (subframe
40) within a next DMTC, so as to attempt to transmit the
DRS, and so on.

[0148] Ifthe LBT is executed unsuccessfully prior to or
at the beginning of a subframe 0, the LBT is executed
prior to or at the beginning of a candidate time point (sub-
frame 10). If the LBT is executed successfully, a DRS is
transmitted. It is unnecessary to execute the LBT prior
to or at the beginning of a subsequent candidate time
point within the DMTC, and the LBT is directly executed
prior to or at the beginning of a fixed DRS time point
(subframe 40) within a next DMTC, so as to attempt to
transmit the DRS. If the LBT is executed unsuccessfully,
the LBT is continuously executed prior to or at the begin-
ning of subsequent candidate time points (subframe 20
and subframe 30) within the DMTC, so as to attempt to
transmit the DRS, and so on.

[0149] Itis assumed thatthe period of time is 40ms for
the method B3. The base station executes the LBT un-
successfully over a subframe 0 and a subframe 10, and
the DRS is not transmitted. If the DRS is transmitted over
a subframe 20 successfully, a next DRS time point for
executing the LBT to transmit the DRS is a subframe 60.
It is unnecessary to attempt to transmit the DRS at DRS
time points (subframe 30, subframe 40 and subframe 50)
between the subframe 20 and the subframe 60.

[0150] Multiplex transmission and receiving of an LAA
DRS and a PDSCH will be illustrated below with methods
in several applications.

[0151] When a PDSCH is not transmitted, even if only
a ftraditional signal (such as at least one of CRS,
PSS/SSS or CSI-RS) is present on an LAA DRS time
domain, FIG. 5 shows a pattern of a Rel-12 DRS. How-
ever, because a PSS/SSS occupied bandwidth (only 6
or 7 RBs in the middle of a system bandwidth are occu-
pied) does not meet a rule requirement (an occupied
bandwidth is required to be greater than or equal to 80%
of a nominal bandwidth) during independent transmis-
sion of the DRS, it is necessary to fill in control informa-
tion/broadcast information, or a Reference Signal (RS)
(such as PSS, or SSS, or CRS, or CSI-RS) or other in-
formation or a new signal on a PSS/SSS frequency do-
main (frequency domain resources other than 6 or 7 RBs
in the middle of the system bandwidth) during independ-
ent transmission of the DRS, so as to meet the rule re-
quirement of the occupied bandwidth.

[0152] In addition, due to discontinuity ofa Rel-12 DRS
symbol time domain, an LAA DRS probabily fills in control
information/broadcast information, or an RS (such as
PSS, or SSS, or CRS, or CSI-RS) or other information
or a new signal on discontinuous blank symbols of the
Rel-12 DRS time domain to satisfy time domain continu-
ity; or, a time domain continuous symbol in a Rel-12 DRS
is directly selected as the LAA DRS.

[0153] When the LAA DRS and the PDSCH are trans-
mitted together, these pieces of control informa-
tion/broadcast information, RSs, or other information or
signals may be or may not be transmitted. The time do-
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main continuity and the rule requirement of the occupied
bandwidth may be met by transmitting the PDSCH.
[0154] Transmission of the LAA DRS and the PDSCH
together refers to that a data transmission burst contains
a DRS transmission subframe or a DRS time point. The
DRS transmission subframe or the DRS time point may
be located at the head, or middle or tail of the data trans-
mission burst.

Method C1

[0155] An LAA DRS and a PDSCH may be subjected
to multiplex transmission over the same subframe, where
the same subframe may only be at least one of a sub-
frame 0 or a subframe 5, and the DRS and the PDSCH
cannot be subjected to multiplex transmission over other
subframes.

[0156] The method has the effects as follows. An LAA
DRS transmission pattern (PSS/SSS/CRS) in a sub-
frame 0/5 may be identical to a PSS/SSS/CRS pattern
transmitted in the subframe 0/5 in the related art, that is,
the same RE is occupied in the subframe 0/5. APSS/SSS
cannotbe transmitted over other subframesin the related
art, so that an LAA DRS transmission pattern over other
subframes must be different from a signal pattern trans-
mitted in the related art. Therefore, the PDSCH and the
DRS can be multiplexed over the subframe 0/5 and can-
not be multiplexed over other subframes, thereby reduc-
ing difficulty in rate matching of a UE.

[0157] A specific application scenario of the method
C1 may be divided into the following two scenarios.

Scenario 1:

[0158] A data transmission burst contains a DRS can-
didate time point (or a DRS candidate transmission sub-
frame, a candidate time point length may be greater than
or equal to or smaller than 1 subframe, the candidate
transmission subframe mentioned herein only serves as
acandidate time pointexample, and is not representative
of narrowing down the candidate time point, the candi-
date time point includes the above DRS time point de-
fined by a DMTC and a non-periodic or SCS DRS-to-be-
transmitted time point defined in other manners, herein-
after the same). The DRS candidate transmission sub-
frame or the DRS candidate time point in the scenario 1
is located at a subframe other than a subframe 0/5.
[0159] The scenario 1 may include the following sev-
eral multiplexing methods.

Method C1-1-1:

[0160] A PDSCH cannot be mapped to an entire DRS
candidate transmission subframe or candidate time point
ofa non-0/5 subframe. Thatis,aPDSCH cannot be trans-
mitted at an entire DRS candidate transmission subframe
or candidate time point of a non-0/5 subframe.

[0161] Inordertoavoid channelrobbingina datatrans-
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mission process, a DRS should be transmitted atthe DRS
candidate subframe or candidate time point no matter
whether the DRS should be transmitted at the DRS can-
didate subframe or candidate time point (in some sce-
narios such as the above method B2/B3, some DRS can-
didate time points will attempt to transmit the DRS only
when the DRS is transmitted unsuccessfully at the pre-
vious candidate time point).

[0162] A DRS time frequency pattern (or signal com-
position) transmitted at this time may be identical to or
different from a time frequency pattern (or signal compo-
sition) during independent transmission of the DRS. Pref-
erably, the same time frequency pattern or signal com-
position is adopted.

[0163] Forthe method C1-1-1,a UE may make at least
one of the following assumptions or behaviors:

a UE needs to blindly detect a DRS over all DRS
candidate transmission subframes;

a UE assumes that a PDSCH cannot be mapped
over all DRS candidate transmission subframes oth-
er than a subframe 0/5; and

a UE assumes that a DRS will be transmitted over
a DRS candidate transmission subframe other than
a subframe 0/5 within a data transmission burst.

[0164] Downlink signaling or channel transmitted by a
base station is received. The downlink signaling or chan-
nel informs at least one of whether DRS is transmitted
or a rate matching pattern (or DRS transmission time
frequency pattern). The downlink signaling or channel
may include DCI signaling, PDCCH/EPDCCH, and the
like. If DRS patterns are identical (preferably identical),
DCI signaling may be not adopted to inform DRS pattern
information. It is the same hereinafter in other examples.

Method C1-1-2:

[0165] APDSCH is normally transmitted ata DRS can-
didate transmission subframe or candidate time point
other than a subframe 0/5, and a DRS is not transmitted
at the DRS candidate transmission subframe other than
the subframe 0/5. That is, the PDSCH may be mapped
to a time frequency resource corresponding to a DRS
pattern during transmission at the DRS candidate trans-
mission subframe or candidate time point other than the
subframe 0/5.

[0166] Forthe method C1-1-2, a UE may make at least
one of the following assumptions or behaviors:

a UE needs to blindly detect a DRS over all DRS
candidate transmission subframes;

a UE assumes that a PDSCH is normally transmitted
at a DRS candidate transmission subframe other
than a subframe 0/5, that is, itis unnecessary to wipe
an RE corresponding to a DRS time frequency pat-
tern during rate matching; and

a UE assumes that a DRS is not transmitted over a
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DRS candidate transmission subframe other than a
subframe 0/5 within a data transmission burst.

[0167] Downlink signaling or channel transmitted by a
base station is received. The downlink signaling or chan-
nel is configured to inform at least one of whether DRS
is transmitted /or a rate matching pattern (or DRS trans-
mission time frequency pattern). The downlink signaling
or channel may include DCI signaling, PDCCH/EPD-
CCH, and the like. If DRS patterns are identical (prefer-
ably identical), DCI signaling may be not adopted to in-
form DRS pattern information.

Method C1-1-3:

[0168] A DRS may be transmitted or may not be trans-
mitted at a DRS candidate transmission subframe or can-
didate time point other than a subframe 0/5, which spe-
cifically depends on a DRS transmission mode, an LBT
result or other factors such as the methods B2/B3. If the
DRS is transmitted successfully, a PDSCH cannot be
mapped to a candidate subframe or candidate time point
other than a subframe 0/5, corresponding to the DRS
during transmission. If the DRS is not transmitted, the
PDSCH is normally transmitted at the DRS candidate
transmission subframe or candidate time point other than
the subframe 0/5, and may be mapped to a time frequen-
cy resource corresponding to a DRS pattern.

[0169] In the present method, an eNB may inform, by
means of downlink signaling or channel such as DCI sig-
naling, a UE of atleast one of whether DRS is transmitted
at the DRS candidate transmission subframe or candi-
date time point other than the subframe 0/5, or DRS con-
figuration information (such as at least one of time fre-
quency pattern, or DRS time frequency patterntype). The
DCI signaling may be contained in scheduling signaling.
Other non-scheduling UEs may perform blind detection,
or may transmit at least one of information indicating
whether DRS is transmitted or DRS configuration infor-
mation (such as at least one of time frequency pattern,
or DRS time frequency pattern type) in a broadcasting
manner.

[0170] Forthe presentmethod, a UE may make atleast
one of the following assumptions or behaviors:

a UE such as a non-serving UE may blindly detect
a DRS over all DRS candidate transmission sub-
frames;

a UE receives downlink signaling or channel trans-
mitted by a base station, the downlink signaling or
channel being configured to inform at least one of
whether DRS is transmitted or a rate matching pat-
tern (or DRS transmission time frequency pattern),
where the downlink signaling or channel may include
DCI signaling, PDCCH/EPDCCH, and the like;

a UE receives broadcast information to obtain infor-
mation indicating whether a DRS is transmitted at at
least one of a candidate time point or candidate
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transmission subframe, or a rate matching pattern
(or DRS transmission time frequency pattern); and
a UE will assume that a PDSCH cannot be mapped
at a DRS candidate transmission subframe other
than a subframe 0/5 for transmitting a DRS, that is,
the UE will acquire at least one of information about
whether DRS is transmitted or a DRS time frequency
pattern according to blind detection or a downlink
signaling/channel/broadcast information receiving
result, so as to punch an RE occupied by the DRS.

Scenario 2:

[0171] If a data transmission burst contains at least
one of a subframe 0 or a subframe 5, at least one of the
subframe 0 or the subframe 5 is oris not a DRS candidate
transmission subframe. A PDSCH and a DRS may be
subjected to multiplex transmission over at least one of
the subframe 0 or the subframe 5, and the PDSCH cannot
be mapped to an RE occupied by the DRS in at least one
of the subframe 0 or the subframe 5.

[0172] The scenario 2 may include the following sev-
eral multiplexing methods.

Method C1-2-1:

[0173] No matter whether at least one of a subframe
0 or a subframe 5 are/is or are/is not a DRS candidate
transmission subframe, a base station will transmit a
DRS over at least one of the subframe 0 or the subframe
5. APDSCH and a DRS may be subjected to multiplex
transmission over at least one of the subframe 0 or the
subframe 5, and the PDSCH cannot be mapped to an
RE occupied by the DRS in at least one of the subframe
0 or the subframe 5.

[0174] A DRS time frequency pattern or signal compo-
sition during multiplex transmission of the PDSCH may
be identical to or different from that during independent
transmission of the DRS. Method 1: the DRS is always
transmitted by using the same time frequency pattern or
signal composition, that is, the same time frequency pat-
tern is adopted for independent transmission and multi-
plex transmission of the PDSCH. Method 2: a DRS with
a predefined pattern 1 is transmitted during independent
transmission of the DRS in order to meet time frequency
continuity and a rule requirement of an occupied band-
width. During transmission with the PDSCH, it is unnec-
essary to transmit control information/broadcastinforma-
tion, a new RS, or other information or signals filled to
meet time frequency continuity and a rule requirement
of an occupied bandwidth, and a DRS with a predefined
pattern 2is transmitted. During transmission with the PD-
SCH, the adopted DRS time frequency pattern and signal
composition are relatively fixed or identical, that is, DRS
time frequency patterns transmitted in at least one of the
subframe 0 or the subframe 5 are identical. Method 3:
DRS time frequency patterns and signal composition
may be different regardless of independent transmission
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of a DRS and multiplex transmission of the PDSCH, or
one of DRS pattern types within a limited range is select-
ed for transmission. The method 2 is preferred.

[0175] The base station may transmit downlink signal-
ing or channel to inform at least one of whether DRS is
transmitted or rate matching pattern (or DRS transmis-
sion time frequency pattern). The downlink signaling or
channel may include DCI signaling, PDCCH/EPDCCH,
and the like.

[0176] Forthe method C1-2-1,a UE may make at least
one of the following assumptions or behaviors:

a UE needs to blindly detect a DRS over all DRS
candidate transmission subframes;

a UE assumes that a DRS will be transmitted over
a subframe 0/5 within a data transmission burst; and
a UE will consider that a PDSCH cannot be mapped
to an RE occupied by a DRS in at least one of a
subframe 0 or a subframe 5 during rate matching.

[0177] A DRS time frequency pattern or signal compo-
sition during multiplex transmission of the PDSCH may
be identical to or different from that during independent
transmission of the DRS. However, a multiplex transmis-
sion DRS pattern is known to the UE, that is, a time fre-
quency pattern occupied by the DRS in at least one of
the subframe 0 or the subframe 5 is fixed.

[0178] Or, downlink signaling or channel transmitted
by the base station is received. The downlink signaling
or channel is configured to inform at least one of whether
DRS is transmitted or a rate matching pattern (or DRS
transmission time frequency pattern). The downlink sig-
naling or channel may include DCI signaling, PD-
CCH/EPDCCH, and the like.

Method CI-2-2

[0179] If at least one of a subframe 0 or a subframe 5
is a DRS candidate transmission subframe, a base sta-
tion will transmit a DRS over at least one of the subframe
0 or the subframe 5. A PDSCH and a DRS may be sub-
jected to multiplex transmission over at least one of the
subframe 0 or the subframe 5, and the PDSCH cannot
be mapped to an RE occupied by the DRS in at least one
of the subframe 0 or the subframe 5.

[0180] A DRS time frequency pattern or signal compo-
sition during multiplex transmission of the PDSCH may
be identical to or different from that during independent
transmission of the DRS. Method 1: the DRS is always
transmitted by using the same time frequency pattern or
signal composition, that is, the same time frequency pat-
tern is adopted for independent transmission and multi-
plex transmission of the PDSCH. Method 2: a DRS with
a predefined pattern 1 is transmitted during independent
transmission of the DRS in order to meet time frequency
continuity and a rule requirement of an occupied band-
width. During transmission with the PDSCH, it is unnec-
essary to transmit control information/broadcast informa-
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tion, a new RS, or other information or signals filled to
meet time frequency continuity and a rule requirement
of an occupied bandwidth, and a DRS with a predefined
pattern 2is transmitted. During transmission with the PD-
SCH, the adopted DRS time frequency pattern and signal
composition are relatively fixed or identical, that is, DRS
time frequency patterns transmitted in at least one of the
subframe 0 or the subframe 5 are identical. Method 3:
DRS time frequency patterns and signal composition
may be different regardless of independent transmission
of a DRS and multiplex transmission of the PDSCH, or
one of DRS pattern types within a limited range is select-
ed for transmission. The method 2 is preferred.

[0181] The base station may transmit downlink signal-
ing or channel to inform at least one of whether DRS is
transmitted or rate matching pattern (or DRS transmis-
sion time frequency pattern). The downlink signaling or
channel may include DCI signaling, PDCCH/EPDCCH,
and the like. If DRS patterns are always identical or pat-
terns are identical during multiplexing and known to a
UE, DCI signaling may not be adopted.

[0182] Forthe method C1-2-2, a UE may make at least
one of the following assumptions or behaviors:

a UE needs to blindly detect a DRS over all DRS
candidate transmission subframes;

a UE assumes that a DRS will be transmitted over
a DRS candidate transmission subframe located at
a subframe 0/5 within a data transmission burst; and
a UE will consider that a PDSCH cannot be mapped
to an RE occupied by a DRS in a DRS candidate
transmission subframe located at a subframe 0/5
during rate matching.

[0183] A DRS time frequency pattern or signal compo-
sition during multiplex transmission of the PDSCH may
be identical to or different from that during independent
transmission of the DRS. However, a multiplex transmis-
sion DRS pattern is known to the UE, that is, a time fre-
quency pattern occupied by the DRS in at least one of
the subframe 0 or the subframe 5 is fixed.

[0184] Or, downlink signaling or channel transmitted
by the base station is received. The downlink signaling
or channel is configured to inform at least one of whether
DRS is transmitted or a rate matching pattern (or DRS
transmission time frequency pattern). The downlink sig-
naling or channel may include DCI signaling, PD-
CCH/EPDCCH, and the like.

Method C1-2-3

[0185] If at least one of a subframe 0 or a subframe 5
are/is a DRS candidate transmission subframe, whether
DRS is transmitted depends on a DRS transmission
mode, an LBT result or other factors such as the methods
B2/B3.

[0186] Forexample, whetheraDRSistransmitted over
atleastone of a subframe 0 or a subframe 5 also depends
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on whether the DRS is transmitted successfully at a pre-
vious candidate time point or candidate subframe. If the
DRS has been transmitted successfully at the previous
candidate time point, the DRS may not be transmitted
over at least one of the subframe 0 or the subframe 5.
On the contrary, the DRS may be transmitted over at
least one of the subframe 0 or the subframe 5.

[0187] If the DRS is transmitted over at least one of
the subframe 0 or the subframe 5, a PDSCH cannot be
mapped to an RE occupied by the DRS in at least one
of the subframe 0 or the subframe 5.

[0188] If the DRS is not transmitted over at least one
of the subframe 0 or the subframe 5, the PDSCH may
be normally transmitted, and may be mapped to a time
frequency resource corresponding to a DRS time fre-
quency pattern.

[0189] An eNB may explicitly inform, by means of
downlink signaling or channel, a UE of whether DRS is
transmitted at a candidate transmission subframe (sub-
frame 0/5). For example, the DCI signaling may be con-
tained in scheduling signaling. Other non-scheduling
UEs may perform blind detection, or may transmit at least
one of information indicating whether DRS is transmitted
or DRS configuration information (such as at least one
of time frequency pattern, or DRS time frequency pattern
type) in a broadcasting manner.

[0190] Forthe method C1-2-3, a UE may make atleast
one of the following assumptions or behaviors:

a UE such as a non-serving UE may blindly detect
a DRS over all DRS candidate transmission sub-
frames;

a UE receives downlink signaling or channel trans-
mitted by a base station, the downlink signaling or
channel being configured to inform at least one of
whether DRS is transmitted or a rate matching pat-
tern (or DRS transmission time frequency pattern),
where the downlink signaling or channel may include
DCI signaling, PDCCH/EPDCCH, and the like;

a UE may receive broadcast information to obtain
information indicating whether a DRS is transmitted
at at least one of a candidate time point or candidate
transmission subframe, or a rate matching pattern
(or DRS transmission time frequency pattern), where
if DRS patterns are identical (preferably identical),
DCI signaling may not be adopted; and

a UE will assume that a PDSCH cannot be mapped
to an RE occupied by a DRS over a subframe 0/5,
that is, the UE will acquire at least one of information
about whether DRS is transmitted or a DRS time
frequency pattern according to blind detection or a
downlink signaling/channel/broadcast information
receiving result, so as to punch the RE occupied by
the DRS, and if DRS transmission is not detected, it
is unnecessary to punch the RE corresponding to
the DRS time frequency pattern.
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Method C2:

[0191] An LAA DRS and a PDSCH may be subjected
to multiplex transmission over the same subframe, where
the same subframe may include at least one of a sub-
frame 0, a subframe 5, or other subframes.

[0192] The method has the effects as follows. In the
method C1, the DRS and the PDSCH can be subjected
to multiplex transmission over the subframe 0/5 and can-
not be subjected to multiplex transmission over other
subframes. Over other subframes except the subframe
0/5, the DRS instead of the PDSCH is transmitted, or the
PDSCH instead of the DRS is transmitted, thereby either
reducing data transmission efficiency or reducing a DRS
transmission opportunity accordingly. The method C2
can perform multiplex transmission over any subframe,
thereby solving the above problem.

[0193] A specific multiplexing method may include:

Method C2-1:

[0194] IfadatatransmissionburstcontainsaDRS can-
didate transmission subframe or DRS candidate time
point, a DRS will be transmitted at the DRS candidate
transmission subframe or DRS candidate time point no
matter whether the DRS should be transmitted at the
DRS candidate transmission subframe or DRS candidate
time point (whether DRS is transmitted at a DRS candi-
date time point also depends on a DRS transmission
mode, an LBT result or other factors such as the methods
B2/B3, and some DRS candidate time points will attempt
to transmit the DRS only when the DRS is transmitted
unsuccessfully at the previous candidate time point).
[0195] A PDSCH and the DRS may be subjected to
multiplex transmission over the same subframe, but the
PDSCH cannot be mapped to an RE occupied by the
DRS in the same subframe.

[0196] A DRS time frequency pattern or signal compo-
sition during multiplex transmission of the PDSCH may
be identical to or different from that during independent
transmission of the DRS. Method 1: the DRS is always
transmitted by using the same time frequency pattern or
signal composition, that is, the same time frequency pat-
tern is adopted for independent transmission and multi-
plex transmission of the PDSCH. Method 2: a DRS with
a predefined pattern 1 is transmitted during independent
transmission of the DRS in order to meet time frequency
continuity and a rule requirement of an occupied band-
width. During transmission with the PDSCH, it is unnec-
essary to transmit control information/broadcastinforma-
tion, a new RS, or other information or signals filled to
meet time frequency continuity and a rule requirement
of an occupied bandwidth, and a DRS with a predefined
pattern 2 is transmitted. In addition, during transmission
with the PDSCH, the adopted DRS time frequency pat-
tern and signal composition are relatively fixed or identi-
cal, that is, DRS time frequency patterns transmitted to-
gether with the PDSCH are identical. Method 3: DRS
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time frequency patterns and signal composition may be
different regardless of independent transmission of a
DRS and multiplex transmission of the PDSCH, or one
of DRS pattern types within a limited range is selected
for transmission. The method 2 is preferred.

[0197] A base station may transmit downlink signaling
such as DCI signaling to indicate at least one of whether
DRS is transmitted or information such as DRS configu-
ration information (such as at least one of time frequency
pattern, or DRS time frequency pattern type). This meth-
od is particularly applied to the method 3.

[0198] The base station may transmit downlink signal-
ing or channel to inform at least one of whether DRS is
transmitted or a rate matching pattern (or DRS transmis-
sion time frequency pattern). The downlink signaling or
channel may include DCI signaling, PDCCH/EPDCCH,
and the like. If DRS patterns are always identical or pat-
terns are identical during multiplexing and known to a
UE, DCI signaling may not be adopted.

[0199] For the method C2-1, a UE may make at least
one of the following assumptions or behaviors:

a UE blindly detects a DRS over all DRS candidate
transmission subframes;

a UE assumes that a DRS will be transmitted at all
DRS candidate transmission subframes or candi-
date time points within a data transmission burst; and
a UE will consider that a PDSCH cannot be mapped
to an RE occupied by a DRS in a DRS candidate
transmission subframe or candidate time point within
a data transmission burst during rate matching.

[0200] A DRS time frequency pattern or signal compo-
sition during multiplex transmission of the PDSCH may
be identical to or different from that during independent
transmission of the DRS. However, a multiplex transmis-
sion DRS pattern is known to the UE, that is, a DRS time
frequency pattern transmitted together with the PDSCH
or resource occupation is identical.

[0201] Or, downlink signaling or channel transmitted
by the base station is received. The downlink signaling
or channel is configured to inform at least one of whether
DRS is transmitted or a rate matching pattern (or DRS
transmission time frequency pattern). The downlink sig-
naling or channel may include DCI signaling, PD-
CCH/EPDCCH, and the like.

Method C2-2:

[0202] Ifadatatransmission burstcontains aDRS can-
didate transmission subframe or DRS candidate time
point, whethera DRS is transmitted at the DRS candidate
transmission subframe or DRS candidate time point spe-
cifically depends on a DRS transmission mode, an LBT
result or other factors such as the methods B2/B3.

[0203] If the DRS is transmitted at the DRS candidate
transmission subframe or DRS candidate time point, a
PDSCH cannot be mapped to an RE occupied by the
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DRS within the subframe or DRS time point.

[0204] If the DRS is not transmitted at the DRS candi-
date transmission subframe or DRS candidate time point,
a PDSCH may be normally transmitted, and may be
mapped to a time frequency resource corresponding to
a DRS time frequency pattern.

[0205] An eNB may explicitly inform, by means of
downlink signaling, a UE of at least one of whether DRS
is transmitted at a candidate transmission subframe or
candidate time point, or information such as DRS con-
figuration information (such as at least one of time fre-
quency pattern, or signal composition, and port). For ex-
ample, the DCI signaling may be contained in scheduling
signaling. Other non-scheduling UEs may perform blind
detection, or may transmit at least one of information in-
dicating whether DRS is transmitted or information such
as DRS configuration information (such as at least one
of time frequency pattern, or signal composition, and
port) in a broadcasting manner.

[0206] For the method C2-2, a UE may make at least
one of the following assumptions or behaviors:

a UE such as a non-serving UE may blindly detect
a DRS over all DRS candidate transmission sub-
frames;

a UE receives downlink signaling or channel trans-
mitted by a base station, the downlink signaling or
channel being configured to inform whether DRS is
transmitted or a rate matching pattern (or DRS trans-
mission time frequency pattern), where the downlink
signaling or channel may include DCI signaling, PD-
CCH/EPDCCH, and the like;

a UE may receive broadcast information to obtain
information indicating whether a DRS is transmitted
at at least one of a candidate time point or candidate
transmission subframe, or DRS configuration infor-
mation (such as at least one of time frequency pat-
tern, or signal composition, and port); and

a UE will assume that a PDSCH cannot be mapped
to an RE occupied by a DRS over a DRS candidate
transmission subframe, that is, the UE will acquire
at least one of information about whether DRS is
transmitted or a DRS time frequency pattern accord-
ing to blind detection or a downlink signaling/chan-
nel/broadcast information receiving result, so as to
punch the RE occupied by the DRS, and if DRS
transmission is not detected, it is unnecessary to
punch the RE corresponding to the DRS time fre-
quency pattern.

Method C2-3:

[0207] If a data transmission burst contains DRS can-
didate transmission subframes or DRS candidate time
points, a PDSCH cannot be mapped to a time frequency
resource corresponding to a first DRS candidate time
point or first candidate transmission subframe within the
data transmission burst, and the PDSCH may be mapped
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totime frequency resources corresponding to the remain-
ing candidate time points or candidate subframes.
[0208] A DRS time frequency pattern or signal compo-
sition during multiplex transmission of the PDSCH may
be identical to or different from that during independent
transmission of the DRS. Method 1: the DRS is always
transmitted by using the same time frequency pattern or
signal composition, that is, the same time frequency pat-
tern is adopted for independent transmission and multi-
plex transmission of the PDSCH. Method 2: a DRS with
a predefined pattern 1 is transmitted during independent
transmission of the DRS in order to meet time frequency
continuity and a rule requirement of an occupied band-
width. During transmission with the PDSCH, it is unnec-
essary to transmit control information/broadcast informa-
tion, a new RS, or other information or signals filled to
meet time frequency continuity and a rule requirement
of an occupied bandwidth, and a DRS with a predefined
pattern 2 is transmitted. In addition, during transmission
with the PDSCH, the adopted DRS time frequency pat-
tern and signal composition are relatively fixed or identi-
cal, that is, DRS time frequency patterns transmitted to-
gether with the PDSCH are identical. Method 3: DRS
time frequency patterns and signal composition may be
different regardless of independent transmission of a
DRS and multiplex transmission of the PDSCH, or one
of DRS pattern types within a limited range is selected
for transmission. The method 2 is preferred.

[0209] A base station may transmit downlink signaling
or channel to inform at least one of whether DRS is trans-
mitted or a rate matching pattern (or DRS transmission
configuration information such as time frequency pattern
and port). The downlink signaling or channel may include
DCI signaling, PDCCH/EPDCCH, and the like. If DRS
patterns are always identical or patterns are identical dur-
ing multiplexing and known to a UE, DCI signaling may
not be adopted.

[0210] For the method C2-3, a UE may make at least
one of the following assumptions or behaviors:

a UE blindly detects a DRS over all DRS candidate
transmission subframes;

a UE assumes that a DRS will be transmitted at a
first DRS candidate transmission subframe or can-
didate time point within a data transmission burst,
and the DRS will not be transmitted at other DRS
candidate transmission subframes or candidate time
points; and

a UE will consider that a PDSCH cannot be mapped
to an RE occupied by a DRS in a first DRS candidate
transmission subframe or candidate time point within
a data transmission burst during rate matching.

[0211] A DRS time frequency pattern or signal compo-
sition during multiplex transmission of the PDSCH may
be identical to or different from that during independent
transmission of the DRS. However, a multiplex transmis-
sion DRS pattern is known to the UE, that is, a DRS time
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frequency pattern transmitted together with the PDSCH
or resource occupation is identical.

[0212] Or, downlink signaling or channel transmitted
by the base station is received. The downlink signaling
or channel is configured to inform at least one of whether
DRS is transmitted or a rate matching pattern (or DRS
transmission configuration information such as time fre-
quency pattern and port). The downlink signaling or chan-
nel may include DCI signaling, PDCCH/EPDCCH, and
the like.

[0213] Further, on the basis of the method C2-2, a sit-
uation of multiplexing a PDSCH and a DRS over at least
one of a subframe 0 or a subframe 5 may be limited. The
limitation method is similar to the method C1-2-1, the
method C1-2-2 and the method C1-2-3.

[0214] The present embodiment also provides a com-
puter-readable storage medium, storing a computer-ex-
ecutable instruction. When the computer-executable in-
struction is executed by a processor, at least one of the
multiplex transmission method for a DRS and a PDSCH
or the method for receiving a PDSCH within a data trans-
mission burst may be implemented.

[0215] The sequence numbers of the embodiments of
the disclosure are merely used for descriptions and do
not represent the preference of the embodiments. By de-
scribing the above implementation mode, those skilled
in the art may clearly know that the embodiment methods
may be implemented by means of software and a nec-
essary general hardware platform, or may, certainly, be
implemented by hardware. However, under many cir-
cumstances, the former is a preferred implementation
mode. Based on this understanding, the technical solu-
tions of the disclosure may be substantially embodied in
a form of a software product or parts contributing to the
traditional art may be embodied in a form of a software
product, and a computer software product is stored in a
storage medium (for example, a Read-Only Memo-
ry/Random Access Memory (ROM/RAM), a magnetic
disk or an optical disk), which includes a plurality of in-
structions enabling a terminal device (a mobile phone, a
computer, a server or a network device) to the method
according to each embodiment of the disclosure.
[0216] The above is only the preferred embodiments
of the disclosure and does not limit the patent scope of
the disclosure accordingly. Equivalent structure or equiv-
alent flow transformations made by utilizing the specifi-
cation and drawings of the disclosure or direct or indirect
applications to other relevant technical fields may fall
within the scope of patent protection of the disclosure in
the same way.

INDUSTRIAL APPLICABILITY

[0217] According to a multiplex transmission method
for a DRS and a PDSCH and a base station provided in
the embodiments of the disclosure, over a data transmis-
sion burst, a subframe for transmitting a DRS within the
data transmission burst is determined; and multiplex
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transmission is performed on a PDSCH over the sub-
frame for transmitting the DRS within the data transmis-
sion burst, or multiplex transmission is performed on a
PDSCH only over at least one of a subframe 0 or a sub-
frame 5 for transmitting the DRS within the data trans-
mission burst.

[0218] Theembodiments ofthe disclosure also provide
a method for receiving a PDSCH within a data transmis-
sion burst and a terminal, when data is received within a
data transmission burst, a first subframe within the data
transmission burst is determined, the first subframe re-
ferring to a subframe for transmitting a PDSCH which
can be mapped to only an RE other than an RE corre-
sponding to a DRS pattern of the first subframe; and the
PDSCH is received over the first subframe.

[0219] The above-mentioned multiplex transmission
and receiving method for an LAA DRS and a PDSCH
and corresponding devices solve a problem about how
to perform multiplex transmission and receiving on an
LAA DRS and a PDSCH within a data transmission burst
and a problem about PDSCH rate matching.

Claims

1.  Amultiplex transmission method fora Discovery Ref-
erence Signal (DRS) and a Physical Downlink
Shared Channel (PDSCH), applied to a base station,
the method comprising:

determining, over a data transmission burst, a
subframe for transmitting the DRS within the da-
ta transmission burst; and

performing multiplex transmission on the PD-
SCH over the subframe for transmitting the DRS
within the data transmission burst, or performing
multiplex transmission on the PDSCH only over
at least one of a subframe 0 or a subframe 5 for
transmitting the DRS within the data transmis-
sion burst.

2. The method according to claim 1, wherein
a subframe satisfying Condition 1, or Condition 2, or
both of Condition 1 and Condition 2, or Condition 3
within the data transmission burst is determined as
the subframe for transmitting the DRS:

Condition 1: the subframe is at least one of a
subframe 0 or a subframe 5;

Condition 2: the subframe is a DRS candidate
subframe; and

Condition 3: the subframe is a DRS candidate
subframe, and a DRS transmission policy indi-
cates that the subframe should transmit a DRS.

3. The method according to claim 2, wherein the DRS
transmission policy comprises transmitting, within
the data transmission burst, a DRS over a DRS can-
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didate subframe satisfying one or more of the follow-
ing conditions:

the DRS candidate subframe is a subframe con-
figured by a system and fixed to transmit the
DRS;

a duration between a previous subframe for
transmitting the DRS and the DRS candidate
subframe exceeds a set duration threshold;
the DRS candidate subframe is a first DRS can-
didate subframe within the data transmission
burst, and a duration between the DRS candi-
date subframe and an initial position of the data
transmission burst exceeds a set duration
threshold;

the DRS candidate subframe is an ith DRS can-
didate subframe within the data transmission
burst, i being one of 1, 2, ..., |, | being a number
of DRS candidate subframes within the data
transmission burst; and

the DRS candidate subframe is a DRS candi-
date subframein afirst DRS candidate subframe
cluster within the data transmission burst.

The method according to any one of claims 1 to 3,
wherein performing multiplex transmission on a PD-
SCH over the subframe comprises at least one of
the following actions:

mapping the PDSCH to a symbol other than a
symbol for transmitting the DRS in the subframe;
or

mapping the PDSCH to a Resource Element
(RE) other than an RE corresponding to a DRS
pattern in a symbol for transmitting the DRS in
the subframe.

5. The method according to any one of claims 1 to 3,

further comprising:

setting, when a DRS is transmitted exclusively
over a subframe, a DRS pattern used by the
subframe as a first pattern or a pattern in a first
group of patterns; and

setting, when multiplex transmission is per-
formed on a PDSCH over a subframe, a DRS
pattern used by the subframe as a second pat-
tern or a pattern in a second group of patterns,
wherein the second pattern is identical to or dif-
ferent from the first pattern, and the second
group of patterns is identical to or different from
the first group of patterns.

The method according to claim 5, wherein

the first pattern or the pattern in the first group of
patterns comprises a DRS and filled information; and
when the second pattern is different from the first
pattern, the second pattern comprises a DRS, but
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does not comprise filled information, and when the
second group of patterns is different from the first
group of patterns, the pattern in the second group of
patterns comprises a DRS, but does not comprise
filled information,

the filled information being information, other than a
PDSCH and a DRS, filled for meeting at least one
of time domain continuity or occupied bandwidth re-
quirements.

The method according to any one of claims 1 to 3
and claim 6, further comprising:

transmitting at least one of DRS configuration infor-
mation or DRS transmission information of the data
transmission burst to a terminal by means of one or
more of downlink control signaling, a downlink con-
trol channel or broadcast information.

The method according to claim 7, wherein the DRS
configuration information comprises one or more of
the following information:

information indicating whether a DRS pattern
adopted for exclusively transmitting a DRS is
identical to a DRS pattern adopted for multiplex
transmission of the DRS and a PDSCH;
information about a DRS pattern;

information about a port for transmitting a DRS
composition signal; and

information about signal composition of a DRS;
and wherein the DRS transmission information
of the data transmission burst comprises one or
more of the following information:

information about whether a DRS is transmitted
within the data transmission burst; and
position information about a subframe for trans-
mitting a DRS within the data transmission burst.

9. A method for receiving a Physical Downlink Shared

Channel (PDSCH) within a data transmission burst,
applied to a terminal, the method comprising:

determining, when data is received within a data
transmission burst, a first subframe within the
data transmission burst, the first subframe re-
ferring to a subframe for transmitting a PDSCH
which can be mapped to only a Resource Ele-
ment (RE) other than an RE corresponding to a
Discovery Reference Signal (DRS) pattern of
the first subframe; and

receiving the PDSCH over the first subframe.

10. The method according to claim 9, wherein determin-

ing the first subframe within the data transmission
burst comprises:

determining a second subframe within the data
transmission burst according to at least one of
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a first appointment between the terminal and a
base station or first indication information trans-
mitted by the base station, the second subframe
referring to a subframe indicating thatan RE cor-
responding to a DRS pattern has been occupied
by information other than a PDSCH or a sub-
frame not transmitting information; and
determining whether to perform multiplex trans-
mission on a PDSCH over the second subframe
according to at least one of a second appoint-
ment between the terminal and a base station
or second indication information transmitted by
the base station, and when determining to per-
form multiplex transmission on a PDSCH over
the second subframe, setting the second sub-
frame as the first subframe within the data trans-
mission burst.

11. The method according to claim 10, wherein the first

appointment comprises:
when a subframe within the data transmission burst
satisfies Condition 1, or Condition 2, or both of Con-
dition 1 and Condition 2, or Condition 3, the subframe
is the second subframe:

Condition 1: the subframe is at least one of a
subframe 0 or a subframe 5;

Condition 2: the subframe is a DRS candidate
subframe; and

Condition 3: the subframe is a DRS candidate
subframe, and a DRS transmission policy indi-
cates that the subframe should transmit a DRS.

12. The method according to claim 10, wherein the sec-

ond appointment comprises:

multiplex transmission is performed on a PD-
SCH over the second subframe within the data
transmission burst; or

multiplex transmission is performed on a PD-
SCH only over at least one of a subframe 0 or
a subframe 5 only when at least one of the sub-
frame 0 or the subframe 5 is the second sub-
frame within the data transmission burst.

13. The method according to any one of claims 9 to 12,

wherein

the DRS pattern of the first subframe is determined
according to at least one of a third appointment be-
tween the terminal and the base station or third in-
dication information transmitted by the base station,
wherein the third appointment comprises:

when the first information is transmitted exclu-
sively over a subframe, a DRS pattern used by
the subframe is a first pattern or a pattern in a
first group of patterns; and

when multiplex transmission is performed on the
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14.

15.

16.

17.

40

first information and a PDSCH over a subframe,
a DRS pattern used by the subframe is a second
pattern or a pattern in a second group of pat-
terns,

the second pattern being identical to or different
from the first pattern, and the second group of
patterns being identical to or different from the
first group of patterns.

The method according to claim 13, wherein

the first pattern or the pattern in the first group of
patterns comprises a DRS and filled information; and
when the second pattern is different from the first
pattern, the second pattern comprises a DRS, but
does not comprise filled information, and when the
second group of patterns is different from the first
group of patterns, the pattern in the second group of
patterns comprises a DRS, but does not comprise
filled information,

the filled information being information, other than a
PDSCH and a DRS, filled for meeting at least one
of time domain continuity or occupied bandwidth re-
quirements.

The method according to any one of claims 9 to 12
and claim 14, further comprising:

acquiring one or more of the following information
by means of one or more of downlink control signal-
ing, a downlink control channel or broadcast infor-
mation:

firstindication information, indicating the second
subframe within the data transmission burst;
second indication information, indicating wheth-
er to perform multiplex transmission on a PD-
SCH over the second subframe; and

third indication information, indicating a DRS
pattern used over the first subframe.

The method according to any one of claims 9 to 12
and claim 14, wherein

the second subframe refers to a subframe for trans-
mitting the DRS.

A base station, comprising:

a determination module, configured to deter-
mine, over a data transmission burst, a sub-
frame for transmitting a Discovery Reference
Signal (DRS) within the data transmission burst;
and

a multiplexing module, configured to perform
multiplex transmission on a Physical Downlink
Shared Channel (PDSCH) over the subframe
for transmitting the DRS within the data trans-
mission burst, or perform multiplex transmission
onaPDSCH only over atleast one of a subframe
0 or a subframe 5 for transmitting the DRS within
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the data transmission burst.

The base station according to claim 17, wherein the
determination module determines a subframe satis-
fying Condition 1, or Condition 2, or both of Condition
1 and Condition 2, or Condition 3 within the data
transmission burst as the subframe for transmitting
the DRS:

Condition 1: the subframe is at least one of a
subframe 0 or a subframe 5;

Condition 2: the subframe is a DRS candidate
subframe; and

Condition 3: the subframe is a DRS candidate
subframe, and a DRS transmission policy indi-
cates that the subframe should transmit a DRS.

The base station according to claim 18, wherein the
DRS transmission policy comprises: transmitting,
within the data transmission burst,a DRS overa DRS
candidate subframe satisfying one or more of the
following conditions:

the DRS candidate subframe is a subframe con-
figured by a system and fixed to transmit the
DRS;

a duration between a previous subframe for
transmitting the DRS and the DRS candidate
subframe exceeds a set duration threshold;
the DRS candidate subframe is a first DRS can-
didate subframe within the data transmission
burst, and a duration between the DRS candi-
date subframe and an initial position of the data
transmission burst exceeds a set duration
threshold;

the DRS candidate subframe is an ith DRS can-
didate subframe within the data transmission
burst, i being one of 1, 2, ..., |, | being a number
of DRS candidate subframes within the data
transmission burst; and

the DRS candidate subframe is DRS candidate
subframe in a first DRS candidate subframe
cluster within the data transmission burst.

The base station according to any one of claims 17
to 19, wherein the action of performing, by the mul-
tiplexing module, multiplex transmission on a PD-
SCH over the subframe comprises at least one of
the following actions:

mapping the PDSCH to a symbol other than a
symbol for transmitting the DRS in the subframe;
or

mapping the PDSCH to a Resource Element
(RE) other than an RE corresponding to a DRS
pattern in a symbol for transmitting the DRS in
the subframe.
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The base station according to any one of claims 17
to 19, further comprising:

a pattern setting module, configured to: set, when a
DRS is transmitted exclusively over a subframe, a
DRS pattern used by the subframe as a first pattern
or a pattern in a first group of patterns; and set, when
multiplex transmission is performed on a PDSCH
over a subframe, a DRS pattern used by the sub-
frame as a second pattern or a pattern in a second
group of patterns, wherein the second pattern is
identical to or different from the first pattern, and the
second group of patterns is identical to or different
from the first group of patterns.

The base station according to claim 21, wherein
the first pattern or the pattern in the first group of
patterns comprises a DRS and filled information; and
when the second pattern is different from the first
pattern, the second pattern comprises a DRS, but
does not comprise filled information, and when the
second group of patterns is different from the first
group of patterns, the pattern in the second group of
patterns comprises a DRS, but does not comprise
filled information,

the filled information being information, other than a
PDSCH and a DRS, filled for meeting at least one
of time domain continuity or occupied bandwidth re-
quirements.

The base station according to any one of claims 17
to 19 and claim 22, further comprising:

an information transmission module, configured to
transmit at least one of DRS configuration informa-
tion or DRS transmission information of the data
transmission burst to a terminal by means of one or
more of downlink control signaling, a downlink con-
trol channel or broadcast information.

The base station according to claim 23, wherein
the DRS configuration information transmitted by the
information transmission module comprises one or
more of the following information:

information indicating whether a DRS pattern
adopted for exclusively transmitting a DRS is
identical to a DRS pattern adopted for multiplex
transmission of the DRS and a PDSCH;
information about a DRS pattern;

information about a port for transmitting a DRS
composition signal; and

information about signal composition of a DRS;
and

the DRS transmission information, transmitted by
the information transmission module, of the data
transmission burst comprises one or more of the fol-
lowing information:
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information about whether a DRS is transmitted
within the data transmission burst; and

position information about a subframe for trans-
mitting a DRS within the data transmission burst.

25. A terminal, comprising:

a determination module, configured to deter-
mine, when data is received within a data trans-
mission burst, a first subframe within the data
transmission burst, the first subframe referring
to a subframe for transmitting a Physical Down-
link Shared Channel (PDSCH) which can be
mapped to only a Resource Element (RE) other
than an RE corresponding to a Discovery Ref-
erence Signal (DRS) pattern of the first sub-
frame; and

a receiving module, configured to receive the
PDSCH over the first subframe.

26. The terminal according to claim 25, wherein the ac-

tion of determining, by the determination module, a
first subframe within the data transmission burst
comprises:

determining a second subframe within the data
transmission burst according to at least one of
a first appointment between the terminal and a
base station or first indication information trans-
mitted by the base station, the second subframe
referring to a subframe indicating thatan RE cor-
responding to a DRS pattern has been occupied
by information other than a PDSCH or a sub-
frame not transmitting information; and
determining whether to perform multiplex trans-
mission on a PDSCH over the second subframe
according to at least one of a second appoint-
ment between the terminal and a base station
or second indication information transmitted by
the base station, and when determining to per-
forming multiplex transmission on a PDSCH
over the second subframe, setting the second
subframe as a first subframe within the data
transmission burst.

27. The terminal according to claim 26, wherein

the first appointment comprises:

when a subframe within the data transmission burst
satisfies Condition 1, or Condition 2, or both of Con-
dition 1 and Condition 2, or Condition 3, the subframe
is the second subframe:

Condition 1: the subframe is a at least one of
subframe 0 or a subframe 5;

Condition 2: the subframe is a DRS candidate
subframe; and

Condition 3: the subframe is a DRS candidate
subframe, and a DRS transmission policy indi-
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cates that the subframe should transmit a DRS.

28. The terminal according to claim 26, wherein

the second appointment comprises:

multiplex transmission is performed on a PD-
SCH over the second subframe within the data
transmission burst; or

multiplex transmission is performed on a PD-
SCH only over at least one of a subframe 0 or
a subframe 5 only when at least one of the sub-
frame 0 or the subframe 5 is the second sub-
frame within the data transmission burst.

29. The terminal according to any one of claims 25 to

28, further comprising:

a DRS pattern determination module, config-
ured to determine a DRS pattern of the first sub-
frame according to at least one of a third ap-
pointment between the terminal and the base
station or third indication information transmitted
by the base station,

wherein the third appointment comprises:

when the first information is transmitted ex-
clusively over a subframe, a DRS pattern
used by the subframe is a first pattern or a
pattern in a first group of patterns; and
when multiplex transmission is performed
on the first information and a PDSCH over
a subframe, a DRS pattern used by the sub-
frame is a second pattern or a pattern in a
second group of patterns,

the second pattern being identical to or different
from the first pattern, and the second group of
patterns being identical to or different from the
first group of patterns.

30. The terminal according to claim 29, wherein

31.

the first pattern or the pattern in the first group of
patterns comprises a DRS and filled information; and
when the second pattern is different from the first
pattern, the second pattern comprises a DRS, but
does not comprise filled information, and when the
second group of patterns is different from the first
group of patterns, the pattern in the second group of
patterns comprises a DRS, but does not comprise
filled information,

the filled information being information, other than a
PDSCH and a DRS, filled for meeting at least one
of time domain continuity or occupied bandwidth re-
quirements.

The terminal according to any one of claims 25 to 28
and claim 30, further comprising an information re-
ceiving module, configured to acquire one or more
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of the following information by means of one or more
of downlink control signaling, a downlink control
channel or broadcast information:

firstindication information, indicating the second 5
subframe within the data transmission burst;
second indication information, indicating wheth-

er to perform multiplex transmission on a PD-
SCH over the second subframe; and

third indication information, indicating a DRS 10
pattern used over the first subframe.

32. Theterminal according to any one of claims 25 to 28
and claim 30, wherein
the second subframe refers to a subframe for trans- 75
mitting the DRS.

33. A computer-readable storage medium, storing a
computer-executable instruction, when the compu-
ter-executable instruction is executed by a proces- 20
sor, at least one of the method according to any one

of claims 1 to 8 or the method according to any one
of claims 9 to 16 being implemented.
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fllO

over a data transmission burst, determine a subframe for
transmitting a DRS within the data transmission burst

f120

perform multiplex transmission on a PDSCH over the subframe
for transmitting the DRS within the data transmission burst, or
perform multiplex transmission on a PDSCH only over at least
one of a subframe 0 or a subframe 5 for transmitting the DRS
within the data transmission burst

FIG. 1

25
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Determination module 10

FIG. 2
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Receiving module 20
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When data is received within a data transmission burst,
determine a first subframe within the data transmission burst,
the first subframe referring to a subframe for transmitting a
PDSCH which can be mapped to only a resource element other
than a resource element corresponding to a DRS pattern of the
first subframe

/‘220

receive the PDSCH over the first subframe

FIG. 3

27
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Determination module 50

FIG. 4
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Receiving module 60
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